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Background - Existing Conditions 

• Three 1000 W metal halide 
fixtures installed 

• Two operating -1080 W total 
power 

• 60 ft. height 
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Background - Investment Grade Audit (IGA) Mock-up  

• Two 412 W LED fixtures 
installed  

• 40 ft. height 



6 

Measurement Methodology 

• 15 x 15 ft. grid 
• 10 in. above the 

ground 
• 4 ft. and 8 ft. along 

the fence 
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Illuminance – HID  
6 5 4 3 2 1 200 1 2 3 4 5 6 HID (lx)   

7.5 7.9 7.9 7.8 8.6 6.9 6.1 7.3 8.1 7.9 8.0 9.0 8.9 7.8 Avg 
Secondary 

Vertical 
Fence  

7.2 7.7 8.0 7.7 8.6 6.6 6.3 6.8 7.7 8.2 8.1 8.3 8.6 9.0 Max 

          Secondary Fence           6.1 Min 

6.0 6.6 7.3 6.5 7.6 5.7 6.2 5.5 6.5 6.7 6.7 6.5 7.1 11.9 Avg 3 Rows 
Closest to 
Secondary 

Fence 

8.1 9.1 11.1 10.9 10.8 9.8 20.3 9.1 9.4 10.4 10.6 9.6 9.2 53.6 Max 

10.4 11.3 14.4 14.3 14.2 20.3 53.6 19.0 21.8 20.0 18.7 12.3 11.2 5.5 Min 

13.1 13.7 18.5 17.2 19.5 39.9 80.2 29.9 28.0 25.9 20.8 14.4 13.0 21.0 Avg 

All 
Horizontal  14.1 17.5 24.8 20.9 27.4 35.6 87.0 37.9 33.2 29.4 24.1 16.9 15.4 101.0 Max 

15.3 16.2 26.1 21.7 23.9 32.6 101 43.0 36.9 32.7 26.7 16.7 15.3 5.5 Min 

14.8 15.0 21.8 19.9 22.2 32.2 89.0 43.5 30.7 26.4 22.2 15.4 14.5 22.2 Avg 3 Rows 
Closest to 
Primary 
Fence 

12.7 13.3 20.8 18.4 20.6 24.6 67.2 34.1 23.6 21.9 18.2 13.6 13.0 89.0 Max 

11.0 11.2 15.2 12.4 14.6 16.4 23.9 17.9 17.3 17.5 15.2 12.5 11.9 11.0 Min 

           Primary Fence            12.2 Avg 
Primary 
Vertical 
Fence 

8.9 8.9 11.2 11.1 11.2 12.3 18.0 13.8 14.2 14.8 12.3 10.3 9.5 18.0 Max 

9.8 9.7 11.0 12.7 9.9 12.4 17.1 13.9 14.7 14.8 13.0 10.9 10.2 8.9 Min 

6 5 4 3 2 1 200 1 2 3 4 5 6     
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Illuminance – LED  
6 5 4 3 2 1 204 1 2 3 4 5 6 LED (lx)   

4.3 4.3 4.6 5.0 5.7 6.5 6.7 6.7 6.1 5.2 4.6 5.6 4.8 5.7 Avg 
Secondary 

Vertical 
Fence  

4.7 4.8 5.1 5.7 6.7 7.4 7.7 7.6 7.1 6.2 5.7 4.6 5.9 7.7 Max 

        Secondary Fence         4.3 Min 

3.8 3.9 4.0 4.1 4.2 4.4 4.6 4.4 4.2 4.1 4.0 3.9 3.8 8.4 Avg 3 Rows 
Closest to 
Secondary 

Fence 

6.7 6.7 6.9 7.0 7.4 7.9 8.1 7.9 7.4 7.0 6.9 6.7 6.7 15.4 Max 

13.5 13.5 13.0 13.3 14.1 15.2 15.4 15.2 14.1 13.3 13.0 13.5 13.5 3.8 Min 

20.0 21.4 22.7 22.7 24.6 26.3 26.3 26.3 24.6 22.7 22.7 21.4 20.0 22.0 Avg 

All 
Horizontal  25.9 26.7 27.6 28.1 33.8 40.1 42.1 40.1 33.8 28.1 27.6 26.7 25.9 45.5 Max 

27.7 29.6 29.7 31.7 34.2 37.5 45.5 37.5 34.2 31.7 29.7 29.6 27.7 3.8 Min 

28.0 28.6 29.6 30.7 34.6 39.0 41.6 39.3 36.5 33.3 32.7 30.8 28.3 28.5 Avg 3 Rows 
Closest to 
Primary 
Fence 

27.1 27.7 27.9 27.9 28.8 30.2 30.2 30.7 30.7 29.1 30.8 29.9 27.3 41.6 Max 

23.1 23.8 22.3 22.0 23.5 24.0 24.5 24.9 24.0 22.5 23.0 22.7 21.1 21.1 Min 

          Primary Fence           29.3 Avg 
Primary 
Vertical 
Fence 

25.0 26.3 28.0 29.2 30.8 33.1 31.8 32.2 30.3 26.7 28.4 26.1 24.2 36.8 Max 

21.4 23.6 27.8 32.5 33.7 36.5 36.8 36.5 34.5 32.0 28.8 23.4 21.5 21.4 Min 

6 5 4 3 2 1 204 1 2 3 4 5 6       
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Illuminance – HID vs. LED 
6 5 4 3 2 1 200 1 2 3 4 5 6 6 5 4 3 2 1 204 1 2 3 4 5 6 

7.5 7.9 7.9 7.8 8.6 6.9 6.1 7.3 8.1 7.9 8.0 9.0 8.9 4.3 4.3 4.6 5.0 5.7 6.5 6.7 6.7 6.1 5.2 4.6 5.6 4.8 

7.2 7.7 8.0 7.7 8.6 6.6 6.3 6.8 7.7 8.2 8.1 8.3 8.6 4.7 4.8 5.1 5.7 6.7 7.4 7.7 7.6 7.1 6.2 5.7 4.6 5.9 

          Secondary Fence                 Secondary Fence         

6.0 6.6 7.3 6.5 7.6 5.7 6.2 5.5 6.5 6.7 6.7 6.5 7.1 3.8 3.9 4.0 4.1 4.2 4.4 4.6 4.4 4.2 4.1 4.0 3.9 3.8 

8.1 9.1 11.1 10.9 10.8 9.8 20.3 9.1 9.4 10.4 10.6 9.6 9.2 6.7 6.7 6.9 7.0 7.4 7.9 8.1 7.9 7.4 7.0 6.9 6.7 6.7 

10.4 11.3 14.4 14.3 14.2 20.3 53.6 19.0 21.8 20.0 18.7 12.3 11.2 13.5 13.5 13.0 13.3 14.1 15.2 15.4 15.2 14.1 13.3 13.0 13.5 13.5 

13.1 13.7 18.5 17.2 19.5 39.9 80.2 29.9 28.0 25.9 20.8 14.4 13.0 20.0 21.4 22.7 22.7 24.6 26.3 26.3 26.3 24.6 22.7 22.7 21.4 20.0 

14.1 17.5 24.8 20.9 27.4 35.6 87.0 37.9 33.2 29.4 24.1 16.9 15.4 25.9 26.7 27.6 28.1 33.8 40.1 42.1 40.1 33.8 28.1 27.6 26.7 25.9 

15.3 16.2 26.1 21.7 23.9 32.6 101 43.0 36.9 32.7 26.7 16.7 15.3 27.7 29.6 29.7 31.7 34.2 37.5 45.5 37.5 34.2 31.7 29.7 29.6 27.7 

14.8 15.0 21.8 19.9 22.2 32.2 89.0 43.5 30.7 26.4 22.2 15.4 14.5 28.0 28.6 29.6 30.7 34.6 39.0 41.6 39.3 36.5 33.3 32.7 30.8 28.3 

12.7 13.3 20.8 18.4 20.6 24.6 67.2 34.1 23.6 21.9 18.2 13.6 13.0 27.1 27.7 27.9 27.9 28.8 30.2 30.2 30.7 30.7 29.1 30.8 29.9 27.3 

11.0 11.2 15.2 12.4 14.6 16.4 23.9 17.9 17.3 17.5 15.2 12.5 11.9 23.1 23.8 22.3 22.0 23.5 24.0 24.5 24.9 24.0 22.5 23.0 22.7 21.1 

          Primary Fence                     Primary Fence           

8.9 8.9 11.2 11.1 11.2 12.3 18.0 13.8 14.2 14.8 12.3 10.3 9.5 25.0 26.3 28.0 29.2 30.8 33.1 31.8 32.2 30.3 26.7 28.4 26.1 24.2 

9.8 9.7 11.0 12.7 9.9 12.4 17.1 13.9 14.7 14.8 13.0 10.9 10.2 21.4 23.6 27.8 32.5 33.7 36.5 36.8 36.5 34.5 32.0 28.8 23.4 21.5 

6 5 4 3 2 1 200 1 2 3 4 5 6 6 5 4 3 2 1 204 1 2 3 4 5 6 
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Illuminance – HID vs. LED  
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Illuminance – HID vs. LED 

HID 

LED 

  Avg Max Min Max/Min Avg/Min CV 

Secondary Fence - 
Vert 

HID 7.8 9.0 6.1 1.5 1.3 0.10 

LED 5.7 7.7 4.3 1.8 1.3 0.18 

3 Rows Closest to 
Secondary Fence - 
Horiz 

HID 11.9 53.6 5.5 9.7 2.2 0.69 

LED 8.4 15.4 3.8 4.1 2.2 0.50 

All Horizontal  
HID 21.0 101.0 5.5 18.4 3.8 0.79 

LED 22.5 45.5 3.8 12.0 5.9 0.50 

3 Rows Closest to 
Primary Fence - 
Horiz 

HID 22.2 89.0 11.0 8.1 2.0 0.68 

LED 28.5 41.6 21.1 2.0 1.4 0.18 

Primary Fence - 
Vert 

HID 12.2 18.0 8.9 2.0 1.4 0.20 

LED 29.3 36.8 21.4 1.7 1.4 0.16 

Primary Corridor 
(7 Rows) - Horz 

HID 24.6 101.0 10.4 9.7 2.4 0.70 

LED 26.7 45.5 13.0 3.5 2.1 0.28 
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  Avg Max Min Max/Min Avg/Min CV 

Secondary Fence - 
Vert 

HID 7.8 9.0 6.1 1.5 1.3 0.10 

LED 5.7 7.7 4.3 1.8 1.3 0.18 

3 Rows Closest to 
Secondary Fence - 
Horiz 

HID 11.9 53.6 5.5 9.7 2.2 0.69 

LED 8.4 15.4 3.8 4.1 2.2 0.50 

All Horizontal  
HID 21.0 101.0 5.5 18.4 3.8 0.79 

LED 22.5 45.5 3.8 12.0 5.9 0.50 

3 Rows Closest to 
Primary Fence - 
Horiz 

HID 22.2 89.0 11.0 8.1 2.0 0.68 

LED 28.5 41.6 21.1 2.0 1.4 0.18 

Primary Fence - 
Vert 

HID 12.2 18.0 8.9 2.0 1.4 0.20 

LED 29.3 36.8 21.4 1.7 1.4 0.16 

Primary Corridor 
(7 Rows) - Horz 

HID 24.6 101.0 10.4 9.7 2.4 0.70 

LED 26.7 45.5 13.0 3.5 2.1 0.28 

Illuminance – HID vs. LED 

HID 

LED 
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  Avg Max Min Max/Min Avg/Min CV 

Secondary Fence - 
Vert 

HID 7.8 9.0 6.1 1.5 1.3 0.10 

LED 5.7 7.7 4.3 1.8 1.3 0.18 

3 Rows Closest to 
Secondary Fence - 
Horiz 

HID 11.9 53.6 5.5 9.7 2.2 0.69 

LED 8.4 15.4 3.8 4.1 2.2 0.50 

All Horizontal  
HID 21.0 101.0 5.5 18.4 3.8 0.79 

LED 22.5 45.5 3.8 12.0 5.9 0.50 

3 Rows Closest to 
Primary Fence - 
Horiz 

HID 22.2 89.0 11.0 8.1 2.0 0.68 

LED 28.5 41.6 21.1 2.0 1.4 0.18 

Primary Fence - 
Vert 

HID 12.2 18.0 8.9 2.0 1.4 0.20 

LED 29.3 36.8 21.4 1.7 1.4 0.16 

Primary Corridor 
(7 Rows) - Horz 

HID 24.6 101.0 10.4 9.7 2.4 0.70 

LED 26.7 45.5 13.0 3.5 2.1 0.28 

Illuminance – HID vs. LED 

HID 

LED 
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  Avg Max Min Max/Min Avg/Min CV 

Secondary Fence - 
Vert 

HID 7.8 9.0 6.1 1.5 1.3 0.10 

LED 5.7 7.7 4.3 1.8 1.3 0.18 

3 Rows Closest to 
Secondary Fence - 
Horiz 

HID 11.9 53.6 5.5 9.7 2.2 0.69 

LED 8.4 15.4 3.8 4.1 2.2 0.50 

All Horizontal  
HID 21.0 101.0 5.5 18.4 3.8 0.79 

LED 22.5 45.5 3.8 12.0 5.9 0.50 

3 Rows Closest to 
Primary Fence - 
Horiz 

HID 22.2 89.0 11.0 8.1 2.0 0.68 

LED 28.5 41.6 21.1 2.0 1.4 0.18 

Primary Fence - 
Vert 

HID 12.2 18.0 8.9 2.0 1.4 0.20 

LED 29.3 36.8 21.4 1.7 1.4 0.16 

Primary Corridor 
(7 Rows) - Horz 

HID 24.6 101.0 10.4 9.7 2.4 0.70 

LED 26.7 45.5 13.0 3.5 2.1 0.28 

Illuminance – HID vs. LED 

HID 

LED 
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  Avg Max Min Max/Min Avg/Min CV 

Secondary Fence - 
Vert 

HID 7.8 9.0 6.1 1.5 1.3 0.10 

LED 5.7 7.7 4.3 1.8 1.3 0.18 

3 Rows Closest to 
Secondary Fence - 
Horiz 

HID 11.9 53.6 5.5 9.7 2.2 0.69 

LED 8.4 15.4 3.8 4.1 2.2 0.50 

All Horizontal  
HID 21.0 101.0 5.5 18.4 3.8 0.79 

LED 22.5 45.5 3.8 12.0 5.9 0.50 

3 Rows Closest to 
Primary Fence - 
Horiz 

HID 22.2 89.0 11.0 8.1 2.0 0.68 

LED 28.5 41.6 21.1 2.0 1.4 0.18 

Primary Fence - 
Vert 

HID 12.2 18.0 8.9 2.0 1.4 0.20 

LED 29.3 36.8 21.4 1.7 1.4 0.16 

Primary Corridor 
(7 Rows) - Horz 

HID 24.6 101.0 10.4 9.7 2.4 0.70 

LED 26.7 45.5 13.0 3.5 2.1 0.28 

Illuminance – HID vs. LED 

HID 

LED 
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Final LED Solution 

• Two 315 W LED fixtures 
installed (rotated 90°) 

• 70% energy savings 
• 40 ft. height 
• Wireless control system 
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Challenges 

• Rapid change in technology 
• High temperature 

environment 
• Durability of fixtures 
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Conclusions 

• 70% energy savings 
• Reduction in light pollution 
• Improved uniformity 
• Decreased maintenance costs 
• CV should be considered as a 

metric? 
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